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Abstract 

to Jem years, saving pofymrlc materials have pined a wide theoretical Merest <^J™«*± 
^^ZlZ^t^M inland <^f^J^ B 
3m!ue. ant may offer unique possibilities. The pnitrnttHion and the paper giva a www 

T^.^mcdicolandbL^or technologies: ™ "I**"* *° w T™'^,„ 
^nflriWfi wu* oif microelectronic and micro fabrication tecnnoiO&t£S, es we** o* «w 

ZZ^lMrtiAes or even grains of specific behavior Into As btdk material or on its surface region 
^L^iZ/^ ^ ^^^ «* ""V"* °^ w 



radiation imensfty, chemical quantities, biological 

Another cUissjjUxuion Is possible according to Our 
nature of interaction giving the basis of operation in 
the groups of physical sensors, chertac©! Bonsors, and 
bfcsemxH?. Accordingly, a biosensor is such a semWi 
which uses a living component or products of living 
things for measurement ox indication. Thus, a bleod- 
oxygea sensor is no t a biosensor, although it measures 
n biologically important parameter, it simply is a 
chemical sensor in a special application. On the otter 
hand, an enzyme reaction baaed alcohol sensor is a 
biosensor even when used for measuring coimenrrarion 
in solutions produced by the chemical industty. 
Biomedical sensor* ntwwure a piunmeter of a 
biological system and provide information in 
Wwnedicine. Thus, an implantable blood pressure 
sensor is a biomedical sensor, but not a biosensor. 



Sensors are conventionally cBasslfied accenting to 
the quantity to be measured into me groups for the 
measurement of mechanical quantities, thermal 
quantities, electrostatic and magnetic fields and fluxes. 



5L HNXBOB^OTON 

AWtou^x the practical application of biomedical 
sensott has been developing rapidly, the uTcoretical 
background of their operation is clarified only partly 
or not at ail. in many cases- These axe debates about 
the signal excitation mechanism* signal comntwning 
methods, isnd the interpretation of practically 
measurable and theoretically expected results. 
Developing new sensor* often means a considerable 
basic research in the same time. This is one of tha 
main commerdalizfltioa banders of chemical and 
biosensors jfci the bi ome dical area. 

A number of edited surveys and monographs have 
been published dining recent yearn about 
bioinsrrumeniarioa WoelecrroiricO and biosensors. 
Some Of dfem era listed in the tef erases for giving for 
background leading. 



3, HajQunuaMiMrs roa CcroflwracAAZ- Use 



biomedical application fields mean special 
requirements and challenges for sensors, bui they also 
give special possibilities that cannot be exploited in 
gher application fields. The main areas may b© 
distinguished as follows: \ 
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o oppSiosc^ for diagnosis: measuring or mapping a 
psawnrte? at a sivga time ^^-.^ 

o Serins devices fer «sa*mnB I** 5 ™ 6 * 20 
within a gtven period 

o bull^n ©oaseofflng unio cmaammg w* only 

entoly &om;tie firot two ?^:.TJli J^fr 
IZ« teieareh ts^ tor bioawkeal efflwr 

fe tons of time to oitaolete thsfunaionrf^ 

operaioffl of!oa» of «be comoBtas « °* 

tawuaTbedy Uea blood p wssot^diabstea, 

-al goanoUtog fooaioft cannot be itptoed m this 

StoH-tofflB. Tte ideal 
& a coaaauoiB Wood »*^*J?f « 

coniauoaflyioojiBoIfcdradwiof mwdio, always in (he 

necessity antount 

. Whan coadtfeaag *e leoairenttus, ft J. j«y 
important wttethsr As sensor element b applied w«« 
<ta human bod y (iavwively) tor a^X^S , "^ t " 
outside fez 'analyzing ft sample in t*n>. Different 
appjoa&e* should be applied for lon©^ opcratioa 

chemical end bioaensora. 

Since urn various P^^^T^ 22 
in different rea^ainettts, these should be handled 
separately esccardii^io^ Stowing groups; 

I. Apptiflncea to medical imaging <CT, PET, 
ohrasousvd echo, etc): 

o They geosraDy ^ coanpmcx/conirolled, .ugh-eost 
appliances, 

o Tte cost of the ^ W (con— 8 

intelligent aenwwa, sensor strays or nwaliizensoxs) 

k relatively low, 
o The <jos of &e dement is not a 

determining factor, 
o. Higi ixeliabitity, a long lifetime, and ihe 

w.twbongBability of me "haad" is required, 
o inserted smart sensors and sensor arrays art 



Low CO* 0» clinical invasive use disposable!) 
Bensor ehanssits are required- 



period of continuous ose (©. S- <»e day) 
„ E> <^ni«l environ* should be eapecfcd 

in blood and tissues, 
o MuWcensors for compeoseiing Interference 

effects ere needed- , . 

o teagrated sensor* for lons^stDitce ^signal 

^^nrisfljon (sometimes telcaW) are 
o Ministurizadon is esccntial for cntheter-np 

o TnS^rt biocompatibiiiiy probtens have to 
neovescomc 

3. Implanted chemical and biosensors fox 
conlinuous monitoring and regulation: 
o Low-cosa, disposable, iiiterchangeablc seaaoro aw 

needed. . c ^ i _. 
o Entsgroi^timliisen^ 

o Stable loag-tem operation and pebanjBty are 

severe reqwremsnts. 
o Ste&^hinena possibility should be available 
without re-callhraoicsi. 



Z Sansll appliances fos" cl«nca\ diagnosiB and 
'use, in measuiiog, of in continuous 



These, are low-COGt> sometimes 
appUancco for a few ycors 1 use (e.g., digital 
piennoineter. blood^irewnira me«er» pulse end 
nreai^i monitoring devices). 

r 



In recent years, sensing polymeric mafienels W 
gBtood a vide theotetical interest and practieal 
applicaiion in bjomediWEs both in sennore and in Wo- 
MBMS, They can be uB®d for vesy diffssent pnrposBa 
and may offer unique posabiUiiea. ^lymeraofferaW 
of advEmmgea for medical and biosensor te«o(^ 
tfcsy are roladvcily low cost nmrcrisOa. ta«r fo^aaon 
lechniones are quite simple, they can be tepositedoo 
various types of substrates using ntftnodo ^^Wc 
^ita anr^n^cettonic and micro fefenc^on 
technologies, as wdl as the wide ^oa« <>f ^ 
mokoto strocture and the possibility to bwid in side , 
chains, charged or neumd particle* or even grains of 
Qpecific behavior inso the bulk material or on Us 
M^reaon enabfes pc^ucmg illras with snouts 
physical and chetmcal properties including also 
sensing behavior (1]. 

Ths various teocnsdical applkatlon fields and 
relaxed detection techmatas, sei^ng effecSS, sensor 
tfnttmres. and their present stains are H^iajte 
Table (wimijut the demand of covering all available 
types) Bl. 

Tt» most import** applicarion fielda of sensing 
polymer films ere following areas: 

o Pbymcd aensom with special polymer typas and 
polymer conmositea for imaswing mechanics! 
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and tWal parameter (bsart and breathing ns»* 

uUn^ound echo, Oranml flapping), 
o Chemical scnscre for blood end tissue moni»nii£ 

ion-ecicciive and gas setWHO using ion-selective 

ansl/or p«TO selecdve polynnsric raesrijmiaa; ^ 
o Biosenwb to blood andya* 

casocs «pd DMA chip* using deewocondtiaiilg 

polymers. 

5. PRESENT SI ATOS AND MEWI/»ft^™»"W 

The ^[variety of biomedical sansor applications 
i. obvino* ftiaite table. B«auaeof 
any Btateatek about praaent atauia and potential 
£Lop^^»* be c^foUy e4j^ed according * 

^SdooBcludona. some send* cowld bo 
tf^i*^ season aten.W ^ distinguished. 

The raihfcff wea-dasoibed transduction effects of 
physical ToSort, as well as ths rapid and eentuwoiis 
development rwoUins inwsrsaad unmrt sra^orsratd 
sensor xrith always better performances (so* as 
tado, feng term ataWHv, realty, 
em.) and al*ays tower cost, nmaaa ^Jba pa^aUal 

TT^r application ia concentrated mainly on the 
following 



MetfcJ imoglnff appliance*. The appBeaSon of 
saaota enabled not only the pwdcal 
several genktttana of nsw types of appbanoes (sncft 
„» ulimoind-echo, themtal mapping based on 
piraolelecaic and pyroeleettic pelytnsra lito *VDF) 
but also Introduction of compute? aided Image 
.recessing .into conventional imaging «ea«- Qreat 
process erjn bo predicted tor the latter areaa »n the 
near future. 

Small personal and portable electronic diagnostic 
devices (such aa he«t «l» 
phoooeardioWb. etc.). The* widespread, lovnsoat 
commerciaj availability is based mainly on the 
appGeadon of low cost PVDP, and PTPE eleetret 
based saassrts- Hlccn-onic data iterate and processing 
enabled the clinical or ambulatory monitoring of the 
measured nsmmeters. 



clinical m vitro ctomcel analysis wAtte pooMUto 
of chemical and bic*easoro- Almougn several 
hundred of papers » a**** about research 

they have really found craHwenaal applications; 

Mood axjge« monitoring. Both inrovaiscuter ami 
trautcuianwus Mowoxa havo already **« 
coxxutierttintfzed on itt to of wn» penneaMe 
polymOT, lite PTFE, but me* application id rather 
JXT The easy «nd reUaMo op^^of 
noninvasive wyrneiers, relying practically on physical 
sensors, retained phyiridans frtmi n^ che fani^ «w 
tednnques that are swnewhst lyira»^8^i«aexisKy. 

ConnViwitf w vivo rrjoafronng of fc»y metabolites. 
Th© seasora can opetata inrid© U» body tor a given 
period and give inftsmanoa on an analyt* 
iZLaiwaim this approaches be uaed to establish a 
t*&*m* fcedbode control and mboatt ^ moat 
Unpojront braatohrough baa bccxi made wWi Slucosc 
applying iha sofisors in ima*>&&y&> «yztEios 

Fortfl&te scrdGTuAQ appliances for p*B»nflI uaaor 
for fast ccrecning tests parfosnad by phyatdan^ T»a 
mca is alao cunwitiy dotninatod by gluoose 
tosKofttttera, however, th© applicaiion of sensor* has 
not replaced exclusively conventional * 
such appliances. The main reason fox to is that the 
possibilities of integimted nn-WsansOt based systems 
for znultisnaxyie tesnng have not been eaploatod yet. 
Ccinimcrcially available medical enzymatic biosensor 
^^Tl fully (98%) do^natsd by gfecooe 
ienaors [3. 4] The temainiAg portion is for lactate, 
wjtta, and creatinine. In **** sensory systems ihe 
onxymes are imntobuiaed in polymeric ineirEbnutes or 
clcctrocondncting polymers. 

Affinity sensors. The greatest breelsdiieAgb of 
recent years b that two affinity sensor types nave 
gained coramercial success; SPR imrnimc>seitsors for 
pfcArtnacentical reaearch and DNA-cirip* for genetic 
diagnostics and research. Since mey me aoplied fox in 
vitro testing, the pabent>contact problems do not Itoit 
their rapid adoption. For the electromcally addressed 
mwobUization and readout. Ihe application of 
electroconducoas polymers may offer special 
advantages- . 



The s^uation ia much more contradictory in 
connection! *ub chemical and biosensors. Chemical 
and biotenW technologies can play an inmortamrole 
in the dnpnotarttation and unprovement of pabbc 
finding application is areas whero rapid 
high sensitivity and specificity are 
important Clinicians or patients also need a way to 
monitor the odDCcn&atinn of ceveral tey metabolites 
of the hn$»an body in many diseases. Great efforts 
have been made recently to extend the conventional 
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